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We evaluated sustainability of an intervention to reduce women’s cardiovascular risk factors, 
determined the influence of self-efficacy, and described women’s current health. We used a 
mixed method approach that utilized forced choice and open-ended questionnaire items about 
health status, habits, and self-efficacy. Sixty women, average age 61, returned questionnaires. 
Women in the original intervention group continued health behaviors intended to reduce 
cardiovascular disease (CVD) at a higher rate than the control group, supporting the 
feasibility of a targeted intervention built around women’s individual goals. The role of self-
efficacy in behavior change is unclear. The original intervention group reported 
higher self-reported health. 
 
Chronic disease is now the major cause of death and disability throughout the 
world (Nolte, Knai, & McKee, 2008). Research on women and chronic disease is 
relatively new, with most being conducted in the past two decades, and very little 
exploring the sustainability of intervention programs. The global importance of such 
research will increase as chronic diseases become more prevalent in populations due 
in part to unhealthy lifestyle behaviours. It has been suggested that nearly 80% of 
cases of cardiovascular disease (CVD) could be prevented by changes in three 
specific health behaviours: smoking, physical activity and dietary habits (Nolte, Knai, 
& McKee, 2008). 
Three years ago this journal published a report of a randomized controlled 
intervention trial promoting healthy lifestyle behaviours associated with CVD risk in 
menopausal and postmenopausal women (Anderson, Mizzari, Kain, & Webster, 
2006). (Cardiovascular disease refers to disorders of the heart or blood vessels.) By 
means of health education, goal setting and social support, the Women’s Wellness 
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Program (WWP) encouraged women to stop smoking, improve eating habits and 
engage in regular physical activity (refer to Figure 1). Since benefits associated with 
healthy habits can only be realized if the behaviours are sustained, it is important to 
know whether behaviours targeted by the WWP were maintained over time. For 
replication purposes, it is also important to know whether the theoretical foundation 
of the intervention strategies, in this case social cognitive theory, contributed to the 
behaviour change. 
Providing women with knowledge, skills and opportunities to improve eating 
habits, physical activity and other lifestyle behaviours to prevent, delay or control 
cardiovascular and other chronic diseases remains a health care focus. In 2004-5 
eighteen percent of Australians reported having chronic CVD (Australian Bureau of 
Statistics, 2006). The proportion of females reporting CVD was higher than for males 
at every age group except 75 years and over with 20% of females overall reporting 
CVD (Australian Bureau of Statistics, 2006). One in 3 female adults in the U.S. has 
some form of CVD and women represent 53 percent of the CVD deaths (Centers for 
Disease Control and Prevention, 2008b). As there is a positive relationship between 
age and the presence of heart disease it is important to know if behaviours designed to 
minimize risk are maintained over time (Pleis JR, 2007). 
Answering questions about sustainability of interventions is limited in the 
research environment because of lack of funding for long-term follow-up, in clinical 
settings because of lack of systems for tracking outcomes or turnover of personnel 
and in modern culture because of the general focus on short-term problems, solutions 
and results. Assessing sustainability of interventions after more than 6 months occurs 
infrequently. Merrill and colleagues (2008) found that most healthy physical activity 
and dietary behaviours initiated during a Coronary Healthy Improvement Project 
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(CHIP) did not return to baseline at 18 months. A one-year follow-up of a physical 
activity and nutrition health promotion randomized controlled trial for couples 
showed decreases in saturated fat intake for all groups and improved physical fitness 
and weight management in the higher level intervention group (Burke, Giangiulio, 
Gillam, Beilin, & Houghton, 2003) suggesting that intervention intensity might make 
a difference in behavioural sustainability. In an assessment of the importance of a 
tailored follow-up intervention on nutrition and physical activity in low-income 
women aged 50-64 Jacobs and others (2004) found that only physical activity was 
improved by the one-year follow-up. Positive dietary behaviour was just as strong in 
the control group as the intervention group suggesting that specific behaviours might 
be more sustainable over time than others (Jacobs, Ammerman, et al., 2004). Changes 
in control group behaviours have been found in assessing behaviour change from 
other interventions (Aldana et al., 2006) and might be a function of the abundant 
social messages about reducing cardiovascular risk factors through diet and exercise. 
In addition to long-term follow-up of intervention results, long-term follow-up of the 
theoretical basis of the intervention is also required to determine its contribution to 
behaviour maintenance. 
The social cognitive theoretical framework upon which the WWP was based 
derives from the work of Albert Bandura (1997, 2004) and is described in the original 
article describing the WWP intervention (Anderson, et al., 2006). Health education, 
goal setting and social support targeted the enhancement of women’s self-efficacy. 
People with high self-efficacy are motivated to set high goals, stay committed to them 
and regard difficulties and obstacles as challenges. People with low self-efficacy have 
low aspirations, weak commitments to goals, and regard difficulties and obstacles as 
personal deficiencies which cause them to give up (Bandura, 1997, 2004). 
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Self-efficacy beliefs are not global but linked to distinct areas of functioning, 
in this case specific health behaviours. In a 15-month follow-up of participants in a 
smoking cessation program, self-efficacy was more influential when behaviour 
change was initiated and less so during behaviour maintenance (Baldwin et al., 2006). 
Self-efficacy expectations are whether a person believes they can perform the 
behaviour in question, not about whether that person will maintain the behaviour over 
time (Rothman, 2000). High expectations of self-efficacy are often insufficient to 
sustain behaviour change if desired outcomes are not achieved, perhaps because the 
behaviour is not reinforced or because broader environmental influences are as 
important as individual change in facilitating healthy lifestyle behaviours (Orleans, 
2000; Shortridge-Baggett, 2008). Answering questions about the sustainability of 
interventions requires long-term follow-up as well as attention to whether behaviours 
in the long-term are associated with specific intervention strategies. The purpose of 
this study was three-fold: 1) to evaluate 5 years on the sustainability of the WWP 
interventions, 2) to determine whether reported behaviour change was associated with 
self-efficacy, and 3) to describe the current health status of these women who are now 
approaching old age. 
METHODS 
Design and Sample 
The design of the randomized controlled WWP intervention trial and the 
original sample have been previously described (Anderson, et al., 2006). This study, 
the Sustainability Study, is a mixed methods study in which the original WWP 
questionnaire was repeated with the addition of both open-ended and forced choice 
questions designed to elicit information about behaviour change and self-efficacy 
(Creswell & Clark, 2007). The open–ended questions provided women the 
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opportunity to elaborate on their forced choice responses. Ninety women (36 cases, 54 
controls) who provided data at the conclusion of the WWP comprised the potential 
sample for this study. All procedures and materials were approved by the Queensland 
University of Technology ethics committee prior to beginning the study. 
The 90 women were mailed a letter inviting participation, a consent form 
describing the study and potential risks and benefits, and the questionnaire. They were 
asked to return the consent form with the questionnaire. Women received 2 reminders 
to return the questionnaire – one by mail and one by phone. All questionnaires 
returned within 10 weeks were included in this analysis. One questionnaire was 
returned after that cut off time. 
Measures 
The mailed survey questionnaire included measures for sociodemographic 
factors, height, weight, hip and waist measurements, chronic conditions, self-reported 
health including general health, physical functioning, social functioning, emotional 
well-being, energy/fatigue, bodily pain and role limitations associated with either 
physical health or emotional problems, exercise and activity levels, smoking, alcohol 
use and dietary habits, health behaviour change, exercise self-efficacy and dietary 
self-efficacy. Reliabilities for items in the original WWP questionnaire which were 
repeated for this study were determined using Cronbach’s alpha measure of internal 
consistency and indicated high reliability (α=0.93). Reliabilities for the self-efficacy 
scales are reported with the scale descriptions. Blood pressure and heart rate 
measurements were obtained for a subsample of women.  
Body mass index (BMI). During the Women’s Wellness Program height and 
weight was obtained by a registered nurse for the case sample participants only. The 
questionnaire for the Sustainability Study asked participants to self-report height and 
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weight for the calculation of BMI. Weight in kilograms was divided by the height in 
meters squared (kg/m2). BMIs below 18.50 were considered underweight, those 18.50 
to 24.99 normal, those ≥25 overweight and ≥30 obese (World Health Organization, 
2006).  
Waist hip ratio (WHR). During the Women’s Wellness Program waist and hip 
measurements were obtained by a registered nurse for the case sample participants 
only. The questionnaire for the Sustainability Study asked participants to self-report 
waist and hip measurements for the calculation of WHR. Measurement instructions 
were included on the questionnaire. A waist to hip ratio of >0.85 for women is 
indicative of obesity (O'Dea et al., 2002). 
Chronic health conditions. Participants were provided with a list of health 
conditions and asked to indicate whether they previously or recently had been 
diagnosed with any of them.  
Self-reported health. Health was measured by self-report using the Short Form 
Health Survey (SF-36), a well-documented scoring system used in clinical practice, 
research, health policy evaluations, and general population surveys (McCallum, 
1992). The SF-36 measures eight dimensions of health – physical functioning, role 
limitations due to physical difficulties, bodily pain, general health, vitality, social 
functioning, role limitations due to emotional difficulties and mental health. 
Responses options are structured in a Likert fashion. Participants were asked to 
choose the answer that came closest to how they had felt during the previous four 
weeks. Items were coded and summed to produce raw scores (0-100) with higher 
scores indicating a better state of health. For example, a high score in the role 
limitations subscale would indicate no limitations due to physical (or emotional) 
difficulties. 
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Exercise and activity levels were measured using three sets of questions. The 
first asked about general daily activities defined as activities which did not include 
exercise such as housework, child care, shopping, gardening or work activities. 
Response choices were very active (involves strenuous labour), moderately active, 
mildly active (some walking/stair climbing) and sedentary (mostly sitting). The 
second question asked about frequency of weekly aerobic exercise. Examples of 
exercise were provided and response choices ranged from none to daily. The third 
question asked women how they rated their current level of physical activity on a 
scale from 0 (not at all active) to 10 (extremely active). 
Smoking, alcohol use and dietary habits. Women were asked whether they: 
smoked at all, consumed alcohol at all and if so, regularly or occasionally and how 
many drinks per day and in the past week, consumed some dairy products on a daily 
basis and if so how many ounces per day (0, 1-4 ounces, 5-8 ounces, 9-15 ounces or 
≥16 ounces), took calcium supplements and if so how many milligrams (0, ≤1000 
mg., 1001-2000 mg or >2000mg), ate fruit and vegetables on a daily basis and if so 
how many servings per day. 
Health behaviour change. Participants were asked whether they had made any 
deliberate change to their exercise/healthy eating since age 40 (yes/no), and to 
indicate the reason for the change, if they had made one, or for no change, if they had 
not. What change the participants had made as well as the reason for the change were 
asked with open-ended questions. 
Self- efficacy. An exercise self-efficacy scale and a self-efficacy scale for 
adhering to a healthy diet were based on those of Bandura (2005). The exercise self-
efficacy scale, ranging from 0 to 100, asked participants to indicate how confident 
they were that they could adhere to an exercise routine in the face of 18 possible 
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situations such as ‘when I am feeling tired’. A rating of 0 indicated they ‘cannot do it 
at all’, 50 indicated moderate certainty about being able to do the behaviour and 100 
represented ‘highly certain to do it’. Bandura’s scale for dietary self-efficacy was 
designed to measure ‘adhering to a low fat diet’ and was adapted by Anderson (2008) 
to indicate ‘adhering to a healthy diet’, with no change to the original items 
comprising the scale. The scale again ranged from 0 to 100 with participants asked to 
rate their confidence in adhering to a healthy diet in the face of 30 potential obstacles 
including ‘when you are entertaining visitors’. A Bland-Altman plot indicated that 
these scales were stable and reliable (repeatable) measures of exercise and dietary 
self-efficacy in midlife women (Anderson, 2008; Bland & Altman, 1986). Cronbach’s 
alpha also indicated high reliability (internal consistency): exercise self-efficacy α = 
0.95; dietary self-efficacy 0.97. 
Analysis 
Descriptive statistics were used to describe the sample and behaviour change 
results. Cross-tabulation procedures were used to perform bivariate analyses between 
categorical variables using either Fisher’s exact test or chi-square to determine 
statistical significance. T-tests were used for testing mean differences for continuous 
variables between the conclusion of the WWP intervention trial and this Sustainability 
Study, i.e., 5 years subsequent to the WWP conclusion. All analyses were conducted 
using the Statistical Packages for the Social Sciences (SPSS) Version 16.0.2 except 
for the open-ended data which was summarized and analysed thematically. 
RESULTS 
Sample Characteristics 
Initial responses to the mailed questionnaire yielded 10 ineligible women: five 
women who permanently withdrew from the study, 2 who had moved out of the area, 
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and 3 whose questionnaires were returned as undeliverable. Of the eighty remaining 
women, sixty returned the sample questionnaire along with consent to participate in 
the study for a response rate of 75%. Twenty of these (out of a possible 34) were in 
the original WWP intervention group and 40 (out of a possible 46) were in the 
original WWP control group. The remaining twenty women did not respond despite 
one reminder by mail and one by telephone. Figure 2 illustrates the derivation of the 
final sample. As can be seen in Table 1, there were no significant differences by in 
demographic variables of age, education, income, employment, or marital status at 
WWP baseline between the women who participated in this Sustainability Study and 
those who did not. All women were Caucasian. 
Participants in the current study were between 57-66 years of age with a mean 
age of 61 years for the total sample as well as each group, intervention and control. 
There were no significant differences between the two groups on demographic 
variables of education, family income, current employment or marital status. See 
Table 2. 
Healthy Behaviours 
Information about behaviours of general activity and exercise, alcohol use, and 
consumption of dairy products and calcium supplements is presented in Table 3. The 
only significant differences between the conclusion of the WWP and the current study 
were an increased use of calcium supplements by the control group, paired sample t-
test, t(37) = 2.22, p=0.03 (standardized effect size index, d = 0.35); and a decreased 
daily intake of dairy products by the intervention group, paired sample t(17) = -2.65, 
p=0.02, d = 0.62. The average daily consumption of dairy by women in the 
intervention group is now lower than it was at the conclusion of the WWP, 9-15 
ounces compared to ≥ 16 ounces. While the control group increased their calcium 
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supplements, only 6 took the recommended amount of 1200mg/day (Office of Dietary 
Supplements, 2005). 
An approximately equal proportion of intervention group and control group 
members, and the majority of each, reported being moderately to very active during 
the course of daily activities. No women in the intervention group smoked at the 
conclusion of the WWP and none smoked now; one fewer woman in the control 
group smoked now than at the end of the WWP, 6 instead of 7. All of the intervention 
group and most (97.5%) of the control group consumed fruit or vegetables on a daily 
basis with less than half of each group consuming the recommended 5 or more 
servings a day: 30% of intervention group, 40% of controls (Centers for Disease 
Control and Prevention, 2008a). Current fruit and vegetable consumption could not be 
compared to the conclusion of the WWP as that question was added to the current 
questionnaire.  
Physiologic Measures 
Table 4 lists the means and standard deviations of physiologic measures and 
self-reported health problems. Due to the different data collection methods in the 
WWP and the Sustainability Study there were insufficient numbers obtained to test 
significant differences in physiologic measures between the two study time points.  
Mean differences between intervention and control group BMIs at the time of 
the Sustainability Study approached, but did not reach statistical significance as 
determined by an independent sample t-test – t=-2.0(58), p=0.05 and there was no 
significant difference in WHR, t= -1.6(49), p=0.11. Testing differences in means for 
systolic blood pressure, diastolic blood pressure and heart rate between intervention 
and control groups for the present study also yielded no significant differences. 
However, there was a significant difference in the number of health problems with 
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both the intervention and control group reporting twice as many health problems as 
they did 5 years ago: paired sample t-tests for intervention group, t(19)=3.50, 
p=0.002, standardized effect size d=0.78; for the control group, t(39)=3.50, p<0.001, 
d=0.63. 
Behaviour Change and Self-Efficacy 
Seventy-four percent of all women in the Sustainability Study reported making 
a deliberate change in exercise habits and 86% a deliberate change to eating habits 
since age 40. There was no difference between the intervention and control groups in 
the likelihood of making change in either exercise (p=0.25, Fisher’s exact test) or 
eating habits (p=0.22, Fisher’s exact test). Therefore, the data about behaviour change 
will be presented for the entire sample. 
One sample chi square tests indicated that women were significantly more 
likely than not to make a change both in exercise [χ2 (1, N=50) = 11.52, p = 0.001] 
and in diet [χ2 (1, N=52) = 27.77, p < 0.001] after the age of 40. While a change could 
be either a decrease or increase, 84% of the women reported an increase in their 
exercise level and 98% reported an increase in healthy eating habits. The most 
frequently reported exercise activity was walking with 50% of the women reporting 
walking as their main form of exercise. Decreases in exercise levels were due either to 
physical impairment or family or job demands restricting the amount of discretionary 
time. Sometimes it was both as reported by one woman: “In the past 20 years my life 
style has changed. My work commitment and marital status has changed. I have 
arthritis in my joints and now fibromyalgia, high blood pressure, which stops me from 
doing what came naturally once.” Motivators to make changes to exercise levels 
ranged from wanting to keep fit, maintain or lose weight and maintain or build 
healthy bones to health maintenance or symptom relief in response to a variety of 
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illnesses including osteoarthritis, hypertension, COPD, diabetes, osteoporosis and 
lymphedema. 
Changes made to eating habits included eating more fruit, vegetables, whole 
grains and nuts and cutting down on sweets, breads and fats as well as eating smaller 
portions. Motivators to make changes to eating habits were similar to those for 
exercise - to maintain or improve current health status. As one woman said, “I want to 
be healthy as I get older”. Another indicated that she “decided to increase exercise as 
age increased to ensure fitness”. Other responses included “I saw no reason to sit 
around growing old and putting on weight” and “Healthy eating results in a healthy 
person.” 
Several women attributed motivation to make specific changes to the WWP. 
One woman learned for the first time that her blood pressure was elevated and has 
made significant exercise and eating changes in response. Several mentioned specific 
components of the program that were helpful to them in making behaviour changes, 
especially keeping a log of exercise and eating activities and the educational 
information provided. “The program gave me the motivation to exercise, something I 
had been thinking about for some time.” “The program was helpful for me. It made 
me think about and be aware of my fitness and diet.” “The program provided an 
opportunity to motivate me to focus on health and well-being.” “After a lifetime of 
trying to stop smoking, I finally did it! Your program got me into a regime of exercise 
- which I’ve never previously done.” “The program made me realize no matter what 
age you are, if you eat well and exercise for most of the time life’s good.” “I have an 
increased level of awareness of the benefits of healthy eating habits.” The program 
made me more aware of what I was eating and gave me clearer guidelines for 
shopping and cooking.” “I’m more aware that to a certain extent my health and fitness 
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levels are in my own hands.” “I find myself making the effort to walk for one hour six 
days a week and yoga for 15 minutes each morning, which starts my day well.” “I 
have enjoyed taking part in the program.  It has improved my eating habits and given 
me help with exercising. I am going to try to keep it going.  I am sure it will be of 
great benefit to my health.” 
Even two women in the control group mentioned that getting reminder notices 
during the intervention trial helped them think about their health. (The control group 
received only an annual holiday greeting as a way to facilitate sample retention). Only 
one woman reported making changes in response to a doctor’s recommendation 
although several hypothesized they might if the doctor made a specific 
recommendation.  
To test whether self-efficacy was an important factor in sustaining behaviour 
change, exercise and healthy eating self-efficacy scores were analysed. There were no 
significant differences between the average scores of the intervention and the control 
groups in either healthy eating or exercise self-efficacy, independent sample t(53) = 
1.34, p = 0.18 and t(51) = 0.61, p = 0.54, respectively. The strength of entire sample’s 
self-efficacy ratings was assessed by conducting one-sample t-tests to evaluate 
whether the sample mean was significantly different from 50, the midpoint of the 
scale. The sample mean of 59.6 (SD=17.99) for healthy eating self-efficacy was 
significantly different from 50, t(54) = 3.94, p < 0.001, standardized effect size d= 
0.53 (medium effect) while the sample mean of 47.7 (SD=20.87) for exercise self-
efficacy was not, t(52) = -0.81, p =0.42. A two-way contingency table analysis 
attempted to answer the question about the strength of the relationship between self-
efficacy and behaviour change. However, the analysis could not proceed because 
there were less than 5 cases in more than 20% of the cells (Green & Salkind, 2005). 
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Self-Reported Health 
The final analysis examined the self-reported health of both the intervention 
and control groups. As shown in Table 5, while there was a trend for women in the 
intervention group to report higher scores on SF-36 subscales at the time of the 
Sustainability Study compared to the Women’s Wellness Program, none of these 
differences were more than might have occurred by chance with the exception of the 
bodily pain subscale, reported as significantly improved according to a paired sample 
t-test by both the intervention group - t(18) = 5.98, p<0.001, d = 1.37; and the control 
group - t(39) = 6.03, p<0.001 d = 0.95. 
Discussion 
The results of this study suggest that women are amenable to improving health 
habits in middle age and generally continuing those changes into old age. The 
improvements in health behaviours by the intervention group recorded at the 
conclusion of the WWP have persisted until the present time. There have been no 
significant changes in general daily activity, weekly aerobic exercise, current level of 
physical activity or smoking behaviours. It is interesting that the control group did not 
make significant changes in any of these behaviours given the pervasive social 
messages about the importance of these healthy behaviours. This suggests that more 
targeted interventions are helpful in encouraging women to make and sustain health 
behaviour change. 
Women in the intervention group did decrease their daily dairy intake while 
maintaining their calcium supplementation. During the WWP, women learned to 
calculate how much daily calcium they consumed in both diet and supplement form. 
Perhaps they continue to evaluate their daily requirements and have decided their total 
daily calcium by both sources was sufficient to meet daily requirements. Women in 
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the control group increased their calcium supplementation perhaps having gained an 
understanding about daily calcium requirements from the media, their health care 
providers or other women. 
While not statistically significant, the intervention group’s BMI had decreased 
since the end of the WWP with the WHR remaining about the same indicating that 
women are generally continuing healthy behaviours. Both BMI and WHR for the 
intervention group were lower than for the control group. 
Eating 5 or more servings of fruits and vegetables was not achieved by a 
majority of the women in either group. Women reported eating more fruits and 
vegetables which may reflect previous low levels as has been found by others 
(Jackson et al., 2005). Eighty-six percent of the women reported making a deliberate 
change to eating habits since the age of 40 which included not only increased fruit and 
vegetable consumption but also an increase in whole grains, nuts and low fat foods. 
Thus, the focus on fruit and vegetable consumption, while important, may be only a 
part of the nutritional picture for these women. Other researchers have concentrated 
on low fat eating patterns which would certainly include fruit and vegetables (Simkin-
Silverman, Wing, Boraz, & Kuller, 2003). A better understanding of a woman’s fruit 
and vegetable eating behaviour profile in relation to total calories might enable more 
targeted interventions (Reedy, Haines, & Campbell, 2005).  
While a majority of all women reported making changes in diet or exercise 
behaviours since age 40, the role of self-efficacy in these behaviour changes is 
unclear. There was no significant difference in self-efficacy scores between the 
intervention and control groups; however, self-efficacy scores for the entire sample 
mirrored the reported behaviour change. Specifically, the distribution of self-efficacy 
tended toward higher scores for eating behaviour which mirrored women’s statements 
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that they were more changes in eating habits than exercise habits made after age 40. 
Perhaps this reflects the age of this population. Not many women in this age group 
grew up engaging in sport as exercise as opportunities were limited. On the other 
hand women are conscious of eating for most of their lives in response to social 
pressures to be thin and expectations regarding their responsibilities for feeding their 
families. 
Women’s Wellness Program components targeting specific cognitive-
behavioural strategies to lead to and support behaviour change seemed to be 
successful. Social cognitive theory has evolved from a focus on behaviour change 
through self-efficacy to recognition that for behaviour to be sustained outcome 
expectancies and social relationships are equally important. People might be self-
efficacious enough to make initial behaviour change but if their expected outcomes 
are not achieved the behaviour might not be sustained.  This was illustrated by a 
couple of women who expressed their disappointment that increased exercise had not 
led to weight loss. They were able to cite benefits of exercise independent of weight 
loss but weight loss was the outcome they desired. Other researchers have found an 
association between body shape and weight loss as motivators for exercise and a 
decrease in physical activity in midlife women (Segar, Sprujit-Metz, & Nolen-
Hoeksma, 2006). 
Barely detectable outcomes might also be insufficient to sustain behaviour. 
While the cardiovascular risk factors all significantly improved for the WWP 
intervention group, the actual levels of change were very small, might not be 
consistently discernible, and thus not motivating enough to maintain behaviours over 
the long term (Anderson, et al., 2006). 
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On the other hand, a change in behaviour might lead to unexpected outcomes 
that serve to sustain the behaviour over time (Dionigi, 2007). Several women reported 
increased feelings of well-being associated with increased activity levels. “Walking 
has been a great stress relief for me. I don’t feel as good when I don’t do it.” “I feel 
stronger both mentally and physically and better able to cope with daily life.” “I feel 
physically fitter and confident.” That self-efficacy is important for behaviour change 
as evidenced by its inclusion in many health promotion theoretical models (Fishbein 
et al., 2001; Pender, Murcaugh & Parsons, 2005; Prochaska & DiClemente, 1992; 
Purath & Miller, 2005), it is not a sufficient condition as is becoming increasingly 
clear as social cognitive theory evolves. 
Recently, Bandura (2006) has highlighted that the relationship between 
personal agency and social structure are linked; that managing health habits involves 
managing social relationships, not just targeting a specific health behaviour for 
change; and that it is of limited value to motivate people to change if they are not 
provided with appropriate resources and environmental supports to make those 
changes. What appear to be simple decisions about eating, smoking and exercise, for 
example, are embedded in habits, families, traditions, cultures, and other influences 
on human behaviour which are particularly salient for women (Falba & Sindelar, 
2008; Friedman, 2006; Sallis, King, Sirard, & Albright, 2007). Indeed, several women 
made this point when discussing their personal difficulties with implementing and 
sustaining behaviour change.  “It’s hard to stick with exercise due to work demands 
and long hours.” “Starting strength exercises at home was a sure way to make the 
phone ring – walking, no problem.” “I’m trying to find the time to exercise.” “I 
haven’t been able to do anything due to the fact that my work load and family 
18 
demands have increased.” A related grounded theory study was undertaken to explore 
the social issues more fully.  
Of interest is that despite the number of health problems doubling in the past 5 
years for both the intervention and control group the only difference in self-reported 
health measures was an improvement in bodily pain. This supports other work 
indicating that healthy lifestyle behaviours reduce disease morbidity (USDHHS, 
2001). The decrease in bodily pain might also be attributed to the life stage these 
women find themselves in. They have a different context in which to evaluate 
discomfort. They have more health problems but they are also freer of child care 
responsibilities. Many reported a satisfaction with this stage of life because they 
generally have more time for themselves. 
Perhaps the most important finding from this study is that the intervention 
group continues to engage in health behaviours intended to reduce cardiovascular 
disease (CVD) at a rate higher than the control group and that both groups of women 
report making changes to exercise and eating behaviours. While this appears to 
support the feasibility of a targeted intervention built around women’s individual 
goals, it is possible that such an intervention is useful for only a select population of 
women. The sample for this study consisted of educated, reasonably well-off white 
women. It is possible that only women with enough time and resources to prioritize 
change in health behaviours were willing to participate. Further understanding of the 
social determinants of health behaviour change will require similar interventions with 
diverse populations. 
There were other limitations in our study design which might have influenced 
the findings. This study determined the effects of a multi-modal program on CVD risk 
factors in post menopausal women; further studies assessing the three components 
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separately, compared with the multi-modal approach are recommended in the future. 
Another limitation is the change to self-reported height and weight rather than having 
a registered nurse conduct these measurements. An assessment of the validity of self-
reported height and weight showed that women with a similar education and 
occupational profile as those in this study tended to overestimate their height and 
underreport their weight (Niedhammer, Bugel, Bonenfant, Goldberg, & Leclerc, 
2000). However, asking for self-reported data allowed us to get data for comparing 
the two groups that we would not have been able to obtain otherwise. Lastly, the 
small sample size may have rendered statistical analysis insufficiently powered to 
confidently distinguish real effect from random variation. 
This research does however show sustainability in most measures for these 
women which may confer valuable benefits over time. The second author has begun a 
study using the intervention with women who have a chronic disease. An assessment 
at 12 months has been added to measure the sustainability of the program over a 
longer period of time. 
The strengths of this study include the opportunity to measure sustainability at 
a five year interval. Such opportunities are rare when undertaking intervention studies 
and have provided valuable data in the area of sustainability research. Also the 
opportunity to undertake a mixed methods approach in this study has enabled the 
opportunity to explain some of the findings in conjunction with the women’s personal 
focus. 
In conclusion, the Sustainability Study found that the intervention was 
effective in decreasing cardiovascular risk factors in postmenopausal women and that 
these decreases appear to be sustained five years after the completion of the program, 
with body mass index and waist hip ratios significantly lower in the intervention 
20 
group. The findings from this study contribute significantly towards providing an 
intervention to promote health lifestyle behaviours associated with CVD in 
menopausal and postmenopausal women. 
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Figure 1. Women’s Wellness Program Model 
22 
 
 
  
Mailed questionnaire - 90 
 
 
 
 
 
Returned completed questionnaire – 60 
 
Withdrew from the study–5  
Undeliverable-3 
Moved out of area-2 
Non-responders-20 
 
 
 
 
 
20 (of 34 possible) intervention group 
 
40 (of 46 possible) control group    
 
 
Figure 2. Pathway to Final Sustainability Sample 
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Table 1 
Baseline sample Characteristics of the Participants and Non-Participants in the 
Women’s Wellness Program Sustainability Study (n=90) 
 
 
Characteristic 
Participants 
(n=60) 
N (Percent) 
Non-Participants 
(n=30) 
N (Percent) 
 
 
p value 
Age (years) 
     < 55  
     ≥ 55 
 
15 (25.0) 
45 (75.0) 
 
12 (40.0) 
18 (60.0) 
 
0.11* 
Years of education 
     High School 
     Technical 
     University 
     Other 
 
38 (63.3) 
9 (15.0) 
9 (15.0) 
4 (6.7) 
 
16 (53.3) 
8 (26.7) 
4 (13.3) 
2 (6.7) 
 
0.40** 
Family income (AU$) 
     < 40,000 
     ≥ 40,001 
 
25 (48.1) 
27 (51.9) 
 
15 (50.0) 
15 (50.0) 
 
0.52* 
Currently employed 
    Yes 
    No 
 
33 (55.0) 
27 (45.0) 
 
18 (60.0) 
12 (40.0) 
 
 
0.41* 
Marital Status 
   Married/partnered 
   Divorced/separated/ 
     widowed/never married 
 
48 (80.0) 
12 (20.0) 
 
 
19 (63.3) 
11 (36.7) 
 
0.08* 
 
*Fisher’s exact test; **Contingency coefficient 
 
 
24 
Table 2 
Description of Sustainability Study sample (n=60)* 
 
 
Variable 
Entire Sample 
 
(n=60) 
N (Percent) 
Intervention 
Group 
(n=20) 
N (Percent) 
Control Group 
(n=40) 
N (Percent) 
 
 
p value** 
Years of education 
     High School 
     Technical/University 
 
41 (68.3) 
19 (31.7) 
 
12 (60.0) 
8 (40.0) 
 
29 (72.5) 
11 (27.5) 
 
0.24 
Family income (AU$) 
     < 40,000 
     ≥ 40,001 
 
29 (48.3) 
27 (45.0) 
 
9 (45.0) 
10 (50.0) 
 
20 (50.0) 
17 (42.5)0 
 
0.42 
Currently employed 
     Yes 
     No 
 
20 (33.3) 
40 (66.7) 
 
9 (45) 
11 (55) 
 
11 (27.5) 
29 (72.5) 
 
 
0.14 
Marital Status 
     Married/partnered 
     Divorced/separated/ 
     widowed/never married 
 
46 (76.7) 
14 (23.3) 
 
18 (90) 
2 (10) 
 
28 (70) 
12 (30) 
 
0.08 
 
*Age ranged from 57-66 years with a mean of 61 for the entire sample as well as each 
group, intervention and control 
**Fisher’s exact test 
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Table 3 
Health Behaviors 
 
Variable 
 
Entire Sample 
(n=60) 
N (Percent) 
Intervention 
Group 
(n=20) 
N (Percent) 
Control 
Group 
(n=40) 
N (Percent) 
 
 
p value 
General Daily Activity 
     Sedentary/mildly active 
     Moderately/Very Active 
 
15 (25.0) 
45 (75.0) 
 
4 (25.0) 
16 (75.0) 
 
11 (27.5) 
29 (72.5) 
 
0.75* 
Weekly Aerobic Exercise 
     None 
     ≤4 times per week 
     >5 times per week 
 
14 (23.3) 
29 (48.3) 
17 (28.4) 
 
3 (15.0) 
9 (45.0) 
8 (40.0) 
 
11 (27.5) 
20 (50.0) 
9 (22.5) 
 
0.30** 
Current Smoker 
     Yes 
     No 
 
6 (10) 
54 (90) 
 
0 (0) 
20 (100) 
 
6 (15) 
34 (85) 
 
0.16* 
Daily Dairy 
     Yes 
     No 
 
54 (90) 
6 (10) 
 
18 (90) 
2 (10) 
 
36 (90) 
4 (90) 
 
1.00* 
Daily Calcium 
Supplementation 
     Yes 
     No 
 
 
30 (50) 
30(50) 
 
 
8 (40) 
12 (60) 
 
 
22 (55) 
18 (45) 
 
 
0.41* 
Daily fruit/vegetable 
     <5 servings 
     ≥5 servings 
 
38 (66) 
20 (34) 
 
14 (70) 
6 (30) 
 
24 (60) 
14 (40) 
 
0.57* 
Drinks Alcohol 
     Yes 
     No 
 
37 (62) 
23 (38) 
 
9 (45) 
11 (55) 
 
28 (70) 
12 (30) 
 
0.91* 
*Fisher’s exact test; **Contingency coefficient 
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Table 4 
Physiologic Measures and Self-Reported Health Problems 
 
Variable 
 
Entire Sample 
(n=60) 
N (%)   Mean (SD) 
 
Intervention Group 
(n=20) 
N (%)   Mean (SD) 
 
Control Group 
(n=40) 
N (%)  Mean (SD) 
Systolic Blood Pressure 
     WWP 
     SS 
 
18(30)    137(24) 
22(37)    132(14) 
 
18(90)   137(24) 
12(60)   131(15) 
 
0 
10(25)    133(14) 
Diastolic Blood Pressure 
     WWP 
     SS 
 
20(33.3)   76(10) 
20(33.3)   83(8) 
 
20(100)   76(10) 
11(55)   83(8) 
 
0 
9(22.5)    85(8) 
Resting heart rate 
     WWP 
     SS 
 
17(28.3)    74(10) 
19(31.7)    71(10) 
 
17(85)   74(10) 
10(50)   71(13) 
 
0 
9(22.5)    71(8) 
Body Mass Index 
     WWP 
     SS 
 
19(31.7)    26.5(4.5) 
60(100)    27.7(7.1) 
 
19(95)   26.5(4.5) 
20(100)   25.6(3.9) 
 
0 
40(100)   28.7(8.1) 
Waist Hip Ratio 
     WWP 
     SS 
 
19(31.7)    0.81(0.04) 
51(85)    0.83(0.06) 
 
19(95)   0.81(0.04) 
18(90)   0.81(0.07) 
 
0 
33(82)   0.84(0.06) 
# of Health Problems 
     WWP 
     SS 
 
60(100)   1.57(1.9)* 
60(100)   3.42(2.7)* 
 
20(100)   1.4(2.1) 
20(100)   3.0(1.9) 
 
40(100)   1.7 (1.8) 
40(100)   3.6(3.0) 
 
*A paired sample t-test indicated a significantly higher mean number of health problems at 
SS than WWP, t(59) = 5.12, p <0.001. The standardized effect size index, d, was 0.67 
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Table 5 
Mean Differences in Self-Reported Health of Intervention Group (N=20) and Control Group 
(N=40) from Women’s Wellness Program to Sustainability Study 
 
SF-36 Subscale 
 
Difference Score 
Mean (SE) 
 
Difference 
Mean (SE) 
 
t-statistic* 
 
 
P value 
 
Physical functioning 
     Intervention 
     Control 
 
6.58 (2.36) 
9.49 (2.14) 
 
-2.91 (3.49) 
 
-0.83 
 
0.41 
Role limitations-physical 
     Intervention 
     Control 
 
-3.95 (4.78) 
-1.28 (8.46) 
 
-2.66 (9.72) 
 
-0.27 
 
0.78 
Role limitations-emotional 
     Intervention 
     Control 
 
12.28 (6.84) 
-6.84 (6.95) 
 
19.12 (11.06) 
 
1.73 
 
0.09 
Social Functioning 
     Intervention 
     Control 
 
39.47 (3.73) 
32.19 (4.10) 
 
7.29 (6.50) 
 
1.12 
 
0.27 
General Health 
     Intervention 
     Control 
 
35.41 (4.6) 
22.96 (4.23) 
 
12.44 (6.90) 
 
1.80 
 
0.08 
Bodily Pain 
     Intervention 
     Control 
 
44.34 (10.50) 
30.88 (6.47) 
 
13.47 (11.84) 
 
1.14 
 
0.26 
Emotional Well-Being 
     Intervention 
     Control 
 
19.37 (3.17) 
13.03 (3.29) 
 
6.34 (4.57) 
 
1.39 
 
0.17 
Energy/Fatigue 
     Intervention 
     Control 
 
5.79 (3.85) 
2.18 (3.53) 
 
3.61(5.74) 
 
0.63 
 
0.53 
 
*Independent Sample t-test 
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